A patient with a right sided parietal lobe infarction manifested left sided sensory extinction in the visual, auditory, and tactile modalities but had only mild exploratory-motor neglect. In contrast, another patient with a right frontal haemorrhage demonstrated only left sided exploratory-motor hemispatial neglect. Tasks that combined perceptual and exploratory features elicited varying degrees of neglect in each patient. These two cases with dissociated neglect behaviour lend further evidence for behavioural specialisation within components of a cortical network for directed attention: sensory-representational aspects mediated primarily by the parietal component, motor-exploratory primarily by the frontal component. These cases also highlight the need to include and distinguish among several different measures of neglect in the clinical investigation of patients with hemispatial inattention. (7 Neurol Neurosurg Psychiatry 1992;55:701-706) 
Patients with left-sided hemispatial neglect associated with right-sided hemispheric lesions fail to attend to sensory stimuli and fail to explore objects within the left hemispace.`3 Different theories of neglect have emphasised defects in sensation and recognition (amorphosynthesis),4 attention,5 oculomotor control,6 the internal representation of space, 7 arousal,28 and the orienting response towards stimuli in the contralateral hemispace (directional hypokinesia).9 0 Mesulam's cortical network theory" 12 highlights the relative behavioural specialisation of the parietal and frontal lobes and the cingulate gyrus in directed attention: the posterior parietal component provides an internal sensory map of extrapersonal space, the frontal component a mechanism for scanning and exploring, and the cingulate a spatial map for motivational relevance. The components are tightly interconnected, so damage to any one of them causes unilateral neglect which is usually multimodal and evident in a variety of behaviours. 2 [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] In some instances, however, clinical symptoms may be dissociated on the basis of lesion site. 14 Clinical tests for neglect include line-crossing, copying or drawing familiar objects such as a house or clock, visual target cancellation tasks, blindfolded manual exploration, linebisection, and bilateral simultaneous stimulation using visual, auditory, and tactile stimuli. It has been common practice to consider the number of tests failed as an indication of the severity of neglect even though each test emphasises a different behavioural process. [15] [16] [17] [18] For example, blind-folded manual exploration is a pure measure of exploratorymotor neglect while visual target cancellation and line-crossing also require perceptual-sensory processes. Thus two different tasks may elicit different degrees of neglect in the same patient.3 Altering stimulus attributes within the same task may also affect the degree of neglect shown by the patient. 3 19-22 We present further evidence for dissociated neglect in two patients: one with a parietal infarction and neglect on tasks primarily emphasising sensory-perceptual aspects and another with a frontal lesion and neglect only during tasks emphasising exploratory-motor features.
Case reports
Procedure Each patient had testing that attempted to isolate sensory and exploratorymotor components of neglect. For the measurement of exploratory-motor neglect, we investigated the exploration of ipsi-and contralesional space instead of motor neglect or limb hypokinesia, the underutilisation of an otherwise nonparetic limb. 23 Exploratorymotor neglect was tested by blindfolded manual exploration. 24 The patients were asked to detect by palpation a small target placed in front of them in 9 positions symmetrically each to their left and right (fig 1) . Each target position was presented once (total trials = 18). The time to reach the target on each trial in each hemispace was recorded. Both patients were tested with their nonparetic right hand.
Sensory extinction was tested with bilateral simultaneous stimulation in the auditory, tactile and visual modalities. Visual exploration, combining perceptual-sensory and exploratory-motor aspects, was evaluated by giving the patients a target cancellation task with a random array of letters as stimuli and asking them to locate all the "As".2' They were also provided with a sheet of paper on which were printed lines of single words, sentences and strings of "Xs" and were asked to read the words out loud. Clock and cube drawings were also obtained.
Comparisons were made with laboratorybased data for groups of age-matched control subjects for letter cancellation and manual exploration tasks. The patients were instructed to find the "A 's" in the visual target cancellation task. Patient 1 (a) had a mild left-hemispatial neglect; patient 2 In patient 1 sensory extinction might have been a result of a disrupted parietal sensory map; motor responses were relatively unaffected. Patient 2's neglect was most obvious during the letter cancellation and blindfolded search tasks. Her prompt identification of the left-sided edge of the test sheet when instructed to do so during letter cancellation suggested she was aware of left hemispace but either unmotivated or incapable of spontaneously exploring it. Exploratory-motor neglect following a frontal lesion could therefore be attributed to a disordered mechanism for the planning and execution of motor acts in the left hemispace.
Our cases complement previous demonstrations of dissociated parietal and frontal neglect in animals and humans. In monkeys with ablation of the inferior parietal lobule, Heilman et al40 observed extinction of visual, tactile and auditory stimuli during bilateral simultaneous stimulation without abnormalities in eye movements or placing responses.
Watson et al4" demonstrated that monkeys with frontal arcuate gyrus lesions may have an intentional defect and not react to contralateral stimuli, independent of any perceptual abnormalities. The patient described by Daffner et al'4 had dissociated exploratory-motor and perceptual-sensory neglect from sequential strokes to the right frontal and posterior parietal lobes.
The performance of our two patients also highlights the multimodal and multifactorial nature of tests of neglect. Many of the tests, such as letter cancellation, copying a figure, reading or line-crossing, fail to isolate sensory and exploratory behavioural components and require both intact visual perception and eye or limb movement. A clock with numbers drawn only on the right could reflect either a disinclination to draw them on the left or an impaired awareness of the left side of the clock. Many recent authors have studied patients'3 33 42-45 and animals45 with neglect and attempted to separate the sensory and exploratory factors. At present, the only "pure" tests of sensory neglect are bilateral simultaneous stimulation and Posner's paradigm for testing covert attention,47 and the most direct test of exploratory-motor neglect is the blindfolded tactile search task. Currently no formal paradigm appropriate for human subjects adequately isolates the limbic or motivational aspects of neglect.3 Future investigations of neglect may benefit from designing tasks that isolate these features.
Most patients with unilateral neglect will still have multifactorial deficiencies because the network for directed attention is so heavily interconnected. Occasionally, however, as in our two patients, the neglect is dissociated in a way which supports behavioural specialisation within the cortical network for directed attention. 
